Systems biology-based discovery of a potential Atg4B agonist (Flubendazole) that induces autophagy in breast cancer.
The aim of this study was to explore the autophagy-related protein 4B(ATG4B) and its targeted candidate agonist in triple-negative breast cancer (TNBC) therapy. In this study, the identification of Atg4B as a novel breast cancer target for screening candidate small molecular agonists was performed by phylogenetic analysis, network construction, molecular modelling, molecular docking and molecular dynamics (MD) simulation. In vitro, MTT assay, electron microscopy, western blot and ROS measurement were used for validating the efficacy of the candidate compounds. We used the phylogenetic analysis of Atg4B and constructed their protein-protein interaction (PPI) network. Also, we screened target compounds of Atg4 proteins from Drugbank and ZINC. Flubendazole was validated for its anti-proliferative efficacy in MDA-MB-231 cells. Further MD simulation results supported the stable interaction between Flubendazole and Atg4B. Moreover, Flubendazole induced autophagy and increased ROS production. In conclusion, in silico analysis and experimental validation together demonstrate that Flubendazole can target Atg4B in MDA-MB-231 cells and induce autophagy, which may shed light on the exploration of this compound as a potential new Atg4B targeted drug for future TNBC therapy.